Glycine intrastriatal administration induces lipid and protein oxidative damage and alters the enzymatic antioxidant defenses in rat brain.
We investigated the effects of in vivo intrastriatal administration of glycine (Gly), which is found at high concentrations in the brain of patients affected by nonketotic hyperglycinemia (NKH), on important parameters of oxidative stress. Thiobarbituric acid-reactive substances values (TBA-RS, lipid peroxidation), carbonyl formation (protein oxidative damage), sulfhydryl content, reduced glutathione concentrations, nitric oxide production and the activities of the antioxidant enzymes glutathione peroxidase, glutathione reductase, catalase, superoxide dismutase and glucose-6-phosphate dehydrogenase (antioxidant defenses) were measured in striatum from 30-day-old rats after Gly injection. Gly administration significantly increased TBA-RS values, implying lipid oxidative damage. Furthermore, Gly-induced increase of TBA-RS was fully prevented by the NMDA receptor antagonist MK-801, indicating the involvement of the NMDA glutamate receptor in this effect. Gly injection also induced protein carbonyl formation, as well as elevation of the activities of glutathione peroxidase, glutathione reductase, catalase and superoxide dismutase. In contrast, glutathione levels, sulfhydryl content, nitric oxide production and the activity of glucose-6-phosphate dehydrogenase were not modified by Gly. The data shows that Gly in vivo administration causes lipid peroxidation, probably secondary to NMDA stimulation, induces protein oxidation and modulates the activities of important antioxidant enzymes in the striatum. In case these findings can be extrapolated to the human NKH, it is feasible that oxidative stress may be involved in the pathophysiology of the brain injury observed in patients with this neurometabolic disease.